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2^-iMii«i 2, i i ^i*i^ni|jt^-r^o M2 lisitm^ 

2?:«rfe^i \<Dftmzum\^tz<r>%. mmmzmmsxi 1 <DftuizmxL, -t^u-? 

[0 0 6 01 

MmzfrLxnm2 2 izwmztiz> 0 ^m^T^, #jxf£\ 1122^^^-? 
A-ft>^iiL, mm-u^^LxiEm2 nz^m.^ti^ 0 zzxit, mm^it4xm 

[0 0 6 1 1 
[0 0 6 21 
[0 0 6 3 1 

ifc, m^iS^Tk^mSr, m^?S^^i-^M*Jt-e 1 0 0 p p mWTtt^ i u-*- 

ni 4\ m'&uftft&zxnmiizitzzt&xzzo 

[0 0 6 4 1 

tBliE#2 004-3004927 
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.1 ■ 

<DMm3 4 ti)K 3 5 ZftLXmmZfttziitDXfrZx, ^^3 1 33 X 

iJ -y ~f3 3 ^il^f^filfelf'ftO^^^ 7 h3 6 ^jMT^L*^; b:«t (9^$ftTv> 

-5) o 3 1 33 X mm 7J yy'3 3li, ^Jx.ii\ X f > * h Z> W2 T ;u 5 - ■> A & if 

[0 0 6 5] 

M3 2(i, WfS]i-^>— i+<7)M^^-r^IES*«#:3 2 A t , Mismffc3 2 A<0)tffi 
^IStfbn7tiESfSt/K^3 2 Bt^*L> ft!34^ *tfn]^-&— ttOM^-f&ft^ 

*s#3 4 At. fkumm,W3 4 A<nfrm izmn b ft tzpMftWjnm 3 4 B^titv^ 

£oM*mf£3 2A, M'M/g/i3 2B, ^g*m# 3 4 Ai3 X £/-fc/N° 1/ - ? 3 5 <0 
[0 0 6 6 ] 

felt Lt'Jf^Atl^ffl^rv^o 
[0 0 6 7] 

m<7)fmt l xmm-r & z t &x # £ 0 

[0 0 6 8] 

lor^li-Cli, ^f^^L 0!lx.{±\ M3 2#^ Vi^A^^glMU m 
MifcSr^LT, MM*m#3 4 A<7)^M^'J^^A#JSi:^oT#aiL> HI 3 H L J: 
ftii5M13 4 B£M-t&o ifem^tf -9 1?flxJ2\ Wftfl3 4B^t> 

[0 0 6 9 ] 

c<7) i ^ K^i&^&TOi, Sft¥5C7Hfc4 x^ti&^^m.') + V Ata^-^tj- £ \,z 

■j j*4km*m^\ nm3 4 <Dmm.&')*^j*<Dm&$3xxfmmzxz>'&m.$LfrKx 

[0 0 7 0] 

<7>f#-£\ ±IE-^mrfet PMiK, ft^*m^3 4 ACftMftli 3 4 B £f£tt& X o \z 

Ltu^, nmftysKm 3 4 B^mm^t Lx^mmL. nmmmi^3 4 a^mbl 

[0 0 7 1 ] 

[^3©iiwfi] 

' *)%:ztiz>i><ox**>z>o z<7)->xmmi, nmr£%onm<vMj£i)m%:z>zt£m&. mt 
m 1 vmmnwm tmmvMf&isx lx is*). mmizLxm^-r^zt^x^ 

£0 ioT, ZZXli, HlfcfcJKU l^-O^^ffl v^T|feH^i-^> 0 [^1— SR^tc 

[0 0 7 2] 
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Yuy\ (sb a g i i o i) KfEftSftjciisft* r^^mj ?n/:ti 

[0 0 7 31 

J!^*tf4^ U -f- ■> A#^ £ #f tfi i ? H L - t iz X *) , #:<o J: 3 &5fljjftj&*£ £ 

o 

[0 0 7 4 ] 

& ft **m o iai o is m n <> ^ ■> a ^jr ***f a i- * « xmnmt ifi'p %^z\tr»$>z, 

[0 0 7 5 J 

lt, j-r, 2 2 c^j u f ^ A^t 1 • iinji^MMt;isi$ti^o 35 
T"ti2 2(zf± y^*A&jR7&**rffiU£»t*o 

[0 0 7 61 

^v^-e, jfcmfcfrdfc* t-f\ PM2 2 iz%ftiiLtz>)T>y i*£mi>u *y tb-oxmiti 

u m^js^r^LT, M2 1 ici^^$fL^o Mizmnzmrtz ti2 2 *^>'j 

^2 1 Kq£j^£*i& 0 
[0 0 7 71 

t 'Jf^i|i^^fflv\ ftH2 2co#M7i ? ';^^Aoo^j^ - Mmzxzmmn&fr 

[0 0 7 81 

T-4 1 *i «fc O^fcSST- 4 2^0#tt'bn^mm«^5 0 £7-f ;UA#tf>Wi&*&*t6 0 A 
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^-v: 11/ 



, 6 0 BOrta&K&ALfcfcO-CifcSo IiSi 1 4 1 45 4 tfftM?- 4 2 (4. 6 
OA, 6 0 BO|*|gP75^ma5tcrp]^v^Jx.(f|H|— ^iPjK-eft-rft^fcBSftT^&o M3ffl 
T-4 1 4J 4 ^flM^T?- 4 2 (4, $U(4\ T^x^A, M, -7^i4Wi^f>l/^ 

[0 0 7 9 1 

^g»6 0A, 6 0B(i, t-fn>7<^A, T ;i/ 5 ^ 7 AfgiJ J: cT-i? 'J .x 

£ o WiHSMt 6 0 A , 60B(4, ** x-f- U > 7 * ;i/ AfiJ fc mvtk^ 5 0 1 7$ ? *f 

£o ftmUttb 0 A, 6 0BtII^4 1 £ J: tT^^^-4 2 t<OKi:i±, 
SrR*lh-t*^i60?ffif 7 >f 6 1 A ? fA$HTv^ 0 6 1 <i> IEM3ST-4 

1 4s 4 U^ffi^ 4 2 K#LT^*t££*i-£*t#K4 f?fl|/&£*i N 0iJ£(4\ M3bT-4 

>; 7n if u > , jh^- u > & & v» {±ggi4# 'j^D^i/'/i t(r> tfvtuy j >mm 

10 0 8 0] 

H£tUtt6 OA, 6 0 B*4, ±i£L£-7 H-h7-f ;l^AHftx.T. HfeOfflfii*: 

fcffc 4 «J J: o K LtU^ 0 

[0 0 8 1 J 

0 5*4, 114 K^LfcmtfeSST-S 0<OV- Vi»Hf&o7tWfi5fl|jg«-SEi-<,<o-C*So « 
ft&*^5 0*4, M5 1 tftg5 2 5 3 £4h LTttfn] LTfiffi U ^H]£ 

[0 0 8 21 

Ms 1*4, mi<vnM<ommtmmz^ m-t&—tt<7>M&&-t&jEm&wib5 1 a 

fc, JE££tt#5 1 AOMffi*'5>v^4jtMH^tt^^7tM^e^ 5 1 BttmL. fk 

152^, nio^iit^ii:, *tfp]-r^-^oM^^ri-^mffi*m#5 2 a t , 

ftM*m#5 2 AOM®^^v^4K-MHf5*t^ti/cftSvS%K^ 52BtitLfv»4, 
M£m#5 1A, IE®»SJf5 1B, ftS*lff5 2A, ft«ffi»Ki5 2B* 

-t/N-i^-^ 5 3<7)#^*4, »i (Dmnmmtmmx'tb&o 

[0 0 8 31 

mrtll^T-5 0, ^-ffcWKti, IE*S5 1, PM5 2 isXtf-bstU-? 5 3 Ki4 % 
K«#^fb^&£&^#jK^#$^fc&^ftfciEffi2 1*5 4^2 2 CD^fc < t t 

[0 0 8 4 l 

{47 y-ffclf— 'j f>i:Mt7Hn7"D fcf I' > fc £V> 7 y-ffctf— 'J r- J >co 

*^#**#*f <b*i, *>0^-rn>5» 1 /if4 2Sm±7i ? ^LTfflv^tL^ 0 

[0 0 8 51 
[0 0 8 6] 

£1\ 0 1 OllMOtf^iilWK Lt, M5 1 4340^^5 2 H^SL/cOt,, 
*m#5 1 AOjBHC]E||?4 1 SrifCJ: I) IR 0 #*t 4 t **C, ^®*m#5 2 AO 
j»SKftI3»^4 2 «iCJ: ») JR Of* *t & o 
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[0 0 8 7] 

<o n **n<D± k mm £ l $ ii-g-isaj £ » f§ $ -t±-r r jujr o« mn & m 

[0 0 8 8] 

»iL«lfttLf:0^ c (Dmmfa* Z<n&tt\ft ctEILt, 
5 4 ^iiLTlif?-5 0 *r3gJft"t*o 
[0 0 8 9] 

*f£K* ^«U*j-6 OA, 6 0 B^M^myfe^ 5 0 6 

OA, 6 0 BO^#*SR±*«Hk*«rifm: l)?S3|F$*T»X1-*o MSS^ 
1 * J:O f ft«3BT-4 2 fc^ap*t6 0 A, 6 0 B t OfflHtiff 7 >r ;UA 6 1 £tf A1"& 

[0 0 9 0] 

[0 0 9 1 ] 

#n b£ <7> $ 5 <o n si o jgff. n # * - Tife 1 4 > y )v <d m m k (o mwu a>m & z> - tzm 

[0 0 9 2 ] 

r>Mfctf>m#K(4, «JE"t* J:-5»c, m^1£fb^%tm»$t &^t^m8?«ffii&J&%£• 
IElI5 1 i7tf±:ft«5 2 m-frtt-fb^* * fi^ $ * & C t K «fc *)ffM£ 

[0 0 9 3] 

'gifc* 9 t v- htfmtf bti&o iij^wuii, 7^ o^j^-t^, >* ? ? o 

7?'Jn;hi;)i/, ^^^'JnzhU^, yT^'J^iXt*, h'JT^'J 
[0 0 9 4 ] 

#u, m^ttft^^LT, <b7-e^§*ts*3tt, <t8-e*§n*«jit. ft9-e^ 

9 8, 0^/?^9 8, 0. l^y ^9 %X'*>2> 0 #«^0^^#{4ttitT^ 0 . ftlx. 
[0 0 9 5] 
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[it 7] 



I O OH O X12 

I II I II I 

Xll — C — C — O — Rl— CH — CH 2 — O — C — C = CH 2 

CH 2 



[ 0 0 9 6] 

I II 

X2 — C — C — O — R2 



CH 2 



[0 0 9 7] 
[it 9] 

I o 
I II 

X3 — C — C — O — R3 
I 

CH 2 
[0 0 9 8] 

it7 %^Lit9 ICjsv^T, Xll, XI 2, X 2£> XZfX 3 ti^tUftifcmmTt fzit 

t-tivm (-ch 3 ) zmir 0 r i i±>%mz&&^-7-)vm£^t%^MykMzmLs » 
iL<nmmmi ottT<7)7;^+^>s^^) 1 M.m^n'it^^^ym (-ch 2 -) $> 

&vM±j^1x>^ (-CH 2 CH 2 -) ^i^^o R 2 {±tK^T-, h h ^ternM*^ 

-CH 2 CHs ) , 7°ntf;i^ (~CH 2 CH 2 CH 3 ) , ^V^nk>| (-CH (C 
H 3 ) 2 ) , (-CH 2 CH 2 CH 2 CH 3 ) , t-y^)Vm (-C (CH 3 ) 

3 ) , s-r-^^^ (-CH (CHs ) CH 2 CH 3 ) , (-CH 
2 CH (C 2 H 5 ) CH 2 CH 2 CH 2 C H 3 ) ^JvMiy^DA^-»H (-c 6 Hn 
) ti^X'hho R 3 U**!?, &&^{i^fl£^*^-x^*£^£&vMff5i3K£^L 

> #i l< i&Rmwti ouiTOT^+^i, <ti ot-ssni*, ^wi-fti 1 -c^£ 

U(±, ^-f-^S, -?u\S)vm, 'fvyok , ;H, -7*^,1^ t -^^^ s 

[0 0 9 9] 
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10 1 0 0] 

ft 1 0 IC:J3V>T, R 3 1 li*f 7 7fHf, ab4v»»±7-yfb>-f-^ (~CF 3 ) 

££fEU aliOW±6aTOS», b ti 0 JtSJ fc. 1 6 JttT0>*E», clilifcli2, d (± 

1 ifctt 2 -c&&o 
10 1 0 1 ] 



R32 R33 



[0 10 2] 

ftl 1 HJsv^T, R 3 2 f±2flfitf>jii£3££*U R 3 3 lil^*-^- M^Sf 0 
[0103] 

1 1 %M&&1t&%St: Lt(J, #U;Lt£\ f b 1 2X*m$tiZ>m&t, ft 1 3 -cm £ tt & fltit 

#14*#*ifc75*"C^*^f>"C**o £Offc£-% 1 oK^t£&flli£lf&<7>^;Wti±, ftl 

2 0fltjSfiB*A, ft 1 3 Of$ti£3|$£B, ft 1 4 <Dm&MZC tlri, fijilfo. l^A 
^98> 0^B^98, 0. l^C^9 8t*t), JfJKlil 0^A^9O> 0 s; B 

8 0, 10^C^8 0t*l), Ii:*fiL<l±4 0^A^9 0, 10^B^80, 10^ 

[0 10 4] 
[ft 1 2 ] 



I II 

X4 — C — C — O — R4 

I 

CH 2 



[0 10 5] 
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[it 13} 



o 



X5 — C — C — O — R5 



[0 10 61 
lit 1 4 ] 

I II 

X6 — C — C — O — R6 

I 

CH 2 



[0 10 7] 

ft 1 2 fcv^Lft 1 4 tCjsv^T, X4, X 5*J:O f X6(i-€-*L-€'n**JR : F-S fcH^-f-^ 
**SEU R 4 fiS£-14&£*rl-*flfct«B£SU R 5 li :n--f /MS i" 
£«ii8B*fEU R 6 tt#*£-&tr*3&«**i-o 
[0 10 8] 

[0 10 9] 
[ft 1 5 ] 



I O OR41 O X41 

I II I II I 

X4 — C — C — O — CH 2 — CH — CH 2 — O — C — C = CH 2 



CH 2 



[0 1 10] 
lit 1 6 ] 



■ O R51 

I II I 

X5 — C — C — O — (-CH 2 — CH — O-^- R52 

CH 2 



[0111] 
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[fb 1 7 ] 

I II 

X6 — C — C — O — R61 

I 

CH 2 
[01121 

ftl5«;v>Lfl:i7KiJV»T, X4, X41, X 5 i3 «t tf'X 6 fi-e-ft-Tft**^ 4 tz 

i±*+)i<m$;m-fo R4 1 it&mm^t tzitizmms ^t©7;^jh^il, »sl< 

(i^KS^i^ifi^-f-^-C^^o R 5 1 £fi^^fl-*£^t-to R5 2(±k 

111 0J^T<7)T;w^^^i^{±^#^^^rl-^,^*mi #4 L< t± 

L<liRil3ttT07)^;i/it*^o sliltt±3 0 WTOitT*^ I) , dfiKli 
1 JSL±1 5£lTOSftt*i3, iCSfi L < li 1 J£JL± 1 0WTOStt^4„ R 6 1 lift 
1 8-C^$*L*3g, ^it2 0ttTO7^+;H, ^#?t^^-r-g»^*m 1 2JJlTWi, 
-ftl 9-C^$nslfe, $>Z>^lHt2 0^S$*i*3|-C* 19 , 7 /W3r;l/2£ 

& -2> o 

[0 1 13] 
[ft 1 8 ] 

R62 

— (-CH 2 — CH — O Hh- R63 
[01 14] 

fbl8Kj3V>T, R6 2i±7KiS : Fi/;l±>f^S^SL, R 6 3 (4^^^ 1 0 JilTO 
7;u*;v3££fcf±^#atfc:t1-a&3!t&l 2WT©I^L> t f±0Jil_t3 OW.TOMtfc 
& o 
[0 1151 
Iffcl 9] 



£ CH 2 ^T-^CFa^r- C ( F^-^R64 ) h 



[0 1 161 

f± 0W± 1 0J^T> f It 0 JiJL_t 3 0 WT, g f± 14 fcl±2, hfil ifcli2^itt^5 

o 

[0 1 171 
[fb2 01 



R65 R66 
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[0 118] 

ffc2 OKjs^T, R 6 5lt2m<DMmm^0iL. R 6 6 liMtiiiJ h fcliljt 
[0 1191 

[0 12 0] 

[0121] 
[0 12 2] 

Jf, * 1 O^E«SO^|gfc|Bl«tc LT, jE*5 liJiVfiSS 2 *ft*LfcO*>, M 
*m^5 1 AO^^lCiE«T-4 1 J: OJRlJfttt* f|feism#:5 2 Aco 

5 3£iJfM5 2 £JH#:ftJf LT^IIU ftW^iC&Hx - 7 5 4 Lt 

* & < u * mmm l r -g^ t -r & 0 

[0123] 

, ^iM6oa, 6 o Bvmn&zmmMLMx-t&o t^B^jtLtuwto 

\ -f V yn tf;i//N'-^-,-J?^- h 2, 4-/^Dn^>y^w<-t+t'fK, 

;K 2, 2' -7V*t*^( 2-7 5;-/7n/0) A^'n^n^O; t-/f*A- 
+ + v^tf*yx-h, t-A^yji/A-t^y^tf*;x-h, i, i, 3, 3- 
rF7^fil'7'f^A--t + y^tf*/i-K t - :7*f-;W* — ^-^ y M^V— Y , t 
-A^fy^-t + y^T-F, 1, 1, 3, 3-f h7^f^7*f)M-t^y-2 
-if)K^tyx-K t — T'-f-JW*— jj-*->— 2 -Ji^;u^^r^y j.— t—Tf- 
^•-t^y'fV7*fl/-h > t + v- 3 , 5, 5 - h'J^f ;K+f; 

K t-/f)l'A , -t^y5')l/-h 1 v»(i t — 7*-f-;W?— jf^rvT-fe-r— h7) s 

[0124] 

K 1, 1, 3, 3-f h7^f^7*f JVA'-t*y^tf*yx-h, t --ff-)V 
A-t^vk'Al/- K t -^^fv/Wt-jj-* v k?/<l^- K 1, l, 3, 3-f 
f i/fM-t^y- 2 -•x-f-iu^ + ^y .x- k t -:/-^;wt-:t4f 2 -.x*-/u 
✓N^-y-yjc-K t-7'f;i'A , -t^y^77'fl/-h > t --?*^-;w\ 0 - v- 3 , 5 
, t - 7*f / - 1 + > 7 7 1/ - h , ^ 4 v Mi t - / f 

& o 
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[0125] 

^"C, i«fffl«^$:iiAL/:#0tg#^^It6 OA, 6 0B^)-»f>J)D 
i^mt 9 CCWT* Mi:i±7 5tMTtt^CiWiLv\ C ni: «fc 0 $Ii©ii<^ 
[0 12 6] 

$B*&i6Ltz<7>t3izmmL. nmutt6 o a, 6 oBofo&izmxLxmm-tz i^ta 

r<>«tv> 0 M5 1 £ J: 0^:6 5 2 <7>±{cmJ»Kffl*flJ&$l£^fij L, MLty^ 

£^j£L *>1::^IbIU *l«*tt6 0A, 6 0 B^rtMCMAtS i t C L 
tU^o f!U nS8l5*t6 OA, 6 0 B (DfomzmX LXfrbMm-fZ «fc o iz Ltzjjtf 

*fiLv>„ MLrr>i<vt(DmffinzMj$.Ltz(D-ibbzm®-fz>t, mwiinft-t^' 

U - * 5 3 0#ffi}££-7^+# i: & <9 , rtfiBJ£i^7J*S5 < * o T L i d ^'Siflb 
$b %> o 

[0127] 

z^m&mk&mm&ztitzm&zm-tzMfr+it&yiz&is x -? ctntf, jests # 
[^Mtaj] 

[0 12 8] 

[0129] 

1-1-1-11) 

[0 13 0] 

£"f\ M3 2 ^OJ:^ ic LTftRLt, i1\ Ri'Jf->A (L i 2 COs ) 
K^y^h (C0CO3 ) t^O. 5mo 1 I lmo 1 <Dit^Xi%& U ^4»^^v»T 
9 0 0t-C5HlH!«!)SLT, jESffiftR-C*Sn^ hK'Jf->A (LiCo0 2 ) 

0 - OiEWkm £ : mmx& &N-;«-f-;i/-2-fcfniJ K>K53*ffe$-£TI&te£-3iJ 
* 7 V - t L 2 0^ mCDT;U5 A$g«fc 0 ^^]E®*m#3 2 Atci^— K 

1 SmmOPlMCfr^ft^fco 
[0131] 

i fc, MU3 4 Sr^gjfefll 1-1-1-1 1 X~#:<D£n iz LXitmLtzo Mt&W 1 - 1 - 
l-8Tii, ST, AitHf&, 1XX (CuSn) fcJi*- >f 

£31filLfco M^T, ^0;ft^#J£v##J^&&N-^;i'-2 -fcfcnj K>H5H&$-£ 
xnU&MX? } )-t Ltz<D*>^ m& l 5 ^ m^;l± 1 0 mO^^gJ: 0 fc^flyMtft: 
3 4Ai:^-Ci$ltKJ|$* 1 n-;vy^^^-eJE^fi!cl!LTftS«K§ 3 4 B £ 

mnte3 4 A±^m : f-tr-A^j£uj: ^t-^^j; 3 4 b^ml^ 

^^S-i^ flbtt&ifcffl 1 - 1 t|5|#HL-rft®3 4 ZftMLfZo M3 2 tft® 

«fc *)2LZti&£ o bzmiLfzo 
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[0 13 2] 

SK> ii^TK^r^JUPi-^ <t*K, mM»l£t LT^t4 ^Al£^&& 
L i [B (CF 3 ) 4 ] , tfzli, L i [B (CFs ) 4 ] t i&<D ') ^ ^)*X$>Z> L i 

p f 6 t irmmmt, mmwLZftmLfzo t<nm. mmm 1 - 1 ~ 1 - 1 1 x\ Li [b 

(CFs ) 4 ] ^iVL i PFe <7)^r»£^ 1 L^4 HtfL*: J: o izmtZttZo 

mm-mzn-t ^mmitxm 1 Liu izjjk-tmn x&^tz 0 

[0 13 3] 
[«1] 





a® 

(Mm) 








(ppm) 


^0 
(mAh) 


l»J 1JDL 

(%) 


urn- 






(mol/dm 3 ) 


mm 


(mol/dm 3 ) 


MMM l-l 


15 






Li[B(CF 3 )4] 


1.0 




0 


25 


3.0 


75 


mmm 1-2 


10 






Li[B(CF 3 )4] 


1.0 




0 


126 


3.0 


69 


mmm 1-3 


15 




mm 


Li[B(CF 3 ) 4 ] 


0.2 


LiPF 6 


0.8 


24 


3.03 


88 


1-1 


15 




mm 




0 


LiPF 6 


1.0 


27 


3.0 


60 


VtMffl 1-2 


10 




mm 




0 


LiPF 6 


1.0 


115 


3.0 


58 



[0 13 4] 
1*2] 





AS 
(mdq) 




ft; 4 -ese^s 




(ppm) 


#10 
^4 
(mAh) 


(%) 








(mol/dm 3 ) 


MM 


(mol/dm 3 ) 


mnm 1-4 


15 


CuSn 


mm 


Li[B(CF 3 )4] 


1.0 




0 


25 


3.2 


85 


M1fcM 1-5 


15 


CuSn 




Li[B(CF 3 ) 4 ] 


0.2 


LiPF 6 


0.8 


28 


3.25 


86 


tttfcfll 1-3 


15 


CuSn -^-^ 






0 


LiPF 6 


1.0 


27 


3.2 


55 
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[0 13 51 

m3] 





ah 




it 4 x-m£ftZ 




(ppm) 


(mAh) 


(%) 


urn- 




mm 


(mol/dm 3 ) 


an 


(mol/dm 3 ) 


1-6 


15 


si 




Li[B(CF 3 )4] 


1.0 




0 


25 


3.4 


88 


mmm 1-7 


15 


Si 




LiCBCCF^J 


1.0 




0 


60 


3.4 


82 


mmm 1-8 


15 


Si 




Li[B(CF 3 )4] 


0.2 


LiPF 6 


0.8 


27 


3.46 


87 


JttfcW 1-4 


15 


Si 






0 


LiPF 6 


1.0 


27 


3.4 


60 



[0 13 6] 
[*4] 





as 
com?* 




it 4 xmztvs 




mfi?«<p 

(ppm) 


mm 

(mAh) 


(%) 


urn- 






(mol/dm 3 ) 


IIS 


(mol/dm 3 ) 


mmm 1-9 


15 


si 


mm 


Li[B(CF 3 )4] 


1.0 




0 


31 


3.4 


89 


Hifi09 1-10 


15 


Si 


mm 


Li[B(CF 3 )4] 


0.5 


LiPF 6 


0.5 


25 


3.5 


88 


Mi&m 1-11 


15 


Si 


mm 


Li[B(CF 3 ) 4 ] 


0.1 


LiPF 6 


0.9 


30 


3.5 


_ 

86 


1-5 


15 


Si 


mm 




0 


LiPF 6 


1.0 


27 


3.4 


45 



[0 13 7] 

fls«LfcM3 2&J:lfnm3 4 «?L14*° V V -7 ;i^A«t *9&& 
*.*V-9 3 5 £^LTm££r 3 1 K«fiL, f(^)±^fbl«I^j±ALt, Wig* y 7° 
3 3 £&-ti:T^Li6£r LIZX (j^L/; 0 CM: <£ 0, $£Mm 1-1-1-1 1 or* 

[0 13 8] 

ttz, ^mmmizmr^itmm 1 - 1 - 1 - 5 1 lt, imcL i p f 6 ^h-^m 
^tzz-t^m^. mtmmmi - 1 , 1-2, 1-4, 1-6, 1 - 9 t^nmrnmiz 
Lx-'XmmzftmLtzo r itmm 1 - 1 i±mmm 1 - 1 , 1 - 3 itm* 1 - 

2 liggjfcffl 1 - 2 Jt^J 1 - 3 (i^»J 1 - 4 , 1-5C, Jt$c#U 1 - 4 (i^Jtflfl 1 

- 6 ~ 1 - 8 1 - 5 itmrnm 1-9-1-1 1 iz*ti?tiw&Lx\s>& 0 

, Itmm 1 - 1 - 1 - 5?)TO(:ov^ *-^7^7yt-ftCtj»iltfM^ 

H1IE#2 004-3004927 
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10 13 9] 

fpML£^0!J l-l-l-l l GKJtWJ 1-1-1-5 <7)Z1 ^m^o^T, iti 

*^3 BF B 1f£#U ^n^SJ^^m^mL, f£#?tu<7>9-9-^ ^^@<7)femSi(c^i-^ 
/cm 2 , ±PimE4. 2 V<7)^frT'tf 5c«»EJJ[«t±, Iltf ImA/cm 2 , 
10 14 0] 

ft 1 Lfc4 frhfrfrZ, i^i:, Li [B (CF 3 ) 4 ] l - l - l 

-1 lUifttf, LiPFe Zm^tzitfilM 1 - 1 - 1 - 5 KJt^TiSSt£##14£|6j± 

i- n ii\ ssa^ff * $ * * £ t t& ? t- # & c t)^^ o £ o 

[0141] 

itz, LiPFe im^tzlt&m 1 - 1 , 1 - 2 -C(±, 7K^-»^ ? 2 7 p p mOJt^J 1 

- 1 1 1 1 5 p p m<ojttt« i-2tt\ *sa«#4#tttc*i *)mtf%fr^tzo z\tuzn 

LT, L i [B (CFs ) 4 ] «rfflv»fc3tJfcm - l, 1-2-Cti, Mf* ? 2 5ppra 
O^JfctRJ 1 - 1 <7)^t5M 2 6 p p mO^ife^lJ 1 - 2 Kit^r&SfS##tt£;*;# < |pj_h£ 

[0 14 2] 

Li [B (CFs ) 4 ] tLiPF 6 LTffl V^HjfcffJ 1 - 3 , 1-5 

, 1-8, 1-10, 1-11 iz±til£\ Li [B (CFs ) 4 ] *m ^tzMMM 1 
-1, 1-2, 1-4, 1-6, 1-7, 1 -9KJt^T, <ir2>Zttf 

[0 14 3] 

(Hifefll 2-1-2-27) 

[0144] 

mtfcffl i - 1 1 mmiz ltie^s 2 1 ^.ttra^ 2 h^il/:o ie®2 1 t^s 

[0 14 5] 

^7>fJl/Ai »9 *S>fe^l/-^ 2 3 £ffii§;L, nU2 2, -fez^-* 2 3 , JEU2 1 , -t 
2 3 0li:«i LT^Ofjrif#:£^#ifC#M;#[nIL, ^3^2 0 ^ftll 

[0146] 

^nifu>#— hi: y i : 1 o#«Jt"ca^Lfc 

m*)TV2±iM.tm<D*)rVAt£.t*TfcmZ J <£, lil^^HLfco *<E>RK ^M#!l2-1 

- 2 - 2 7 T% ft 4 ft£ *^i';f AlaiS X X/fSKD 'Jf •> Ailom^iS «t 
M^-^5 i^i±^6 tI^L^«t d ^^fb^-e/Co 

[0 14 7] 

ffi!iE# 2004-3004927 



&m 2003-285009 ^- *J \ 22/ 

■i j 

[*5] 





-ft 4 T'^^tl^ 






(%) 






(mol/kg) 




(mol/kg) 


(mAh) 


mmm 2-1 


Li[B(CF 3 )4] 


1.0 




0 


1050 


75.2 


2-2 


Li[B<CF 3 ) 4 ] 


0.9 


LiPF 6 


0.1 


1052 


77.4 


mmm 2-3 


Li[B(CF 3 )4] 


0.8 


LiPF 6 


0.2 


1054 


78.2 


mmm 2-4 


Li[B(CF 3 )4] 


0.5 


LiPF 6 


0.5 


1058 


78.5 


mmm 2-5 


LiCBCCFg)^ 


0.2 


LiPF 6 


0.8 


1060 


78.5 


Hife^iJ 2-6 


LitBCCFgXJ 


0.1 


LiPF 6 


0.9 


1056 


76.5 


^2£#J 2-7 


Li[B(CF 3 >4] 


0.05 


LiPF 6 


0.95 


1055 


76.0 


2-8 


Li[B(CF 3 )4] 


0.01 


LiPF 6 


0.99 


1052 


74.4 


mmm 2-9 


LiCBCCF^J 


1.0 


LiPF 6 


0.2 


1054 


74.5 


2-10 


Li[B(CF 3 )4] 


1.5 


LiPF 6 


0.2 


1053 


73.8 


n»j 2-11 


Li[B(CF3)4] 


2.0 


LiPF 6 


0.2 


1050 


72.5 


m&m 2-12 


Li[B(CF 3 )4] 


0.8 


LiBF 4 


0.2 


1051 


72.7 


HJt&^iJ 2-13 


T ; Pd Z/^ 1 r7 \ "I 

LiLBiCFs)^ 


0.8 


LiC10 4 


0.2 


1054 


73.2 


rnmrn 2-14 


Li[B(CF*)J 


0 8 






1055 


73.8 


2US0!I 2-15 


Li[B(CF 3 )4] 


0.8 


LiN(CF 3 S0 2 ) 2 


0.2 


1056 


73.8 


H»J 2-16 


LiCBCCFgJJ 


0.8 


LiC(CF 3 S0 2 ) 3 


0.2 


1056 


74.2 


Mw.m 2-17 


LiCBCCFg)^ 


0.8 


LiPF 6 
LiBF 4 


0.1 

0.1 


1055 


74.8 


HiSM 2-18 


Li[B(CF 3 )4] 


0.8 


LiPF 6 
LiC10 4 


0.1 

0.1 


1055 


74.0 


MMffl 2-19 


Li[B(CF 3 ) 4 ] 


0.8 


LiPF 6 
LiAsF 6 


0.1 
0.1 


1056 


75.0 


M5ai?u 2-20 


Li[B(CF 3 )4] 


0.8 


LiPF 6 
LiNCCFaSO,), 


0.1 
0.1 


1058 


75.3 


mmm 2-21 


Li[B(CF 3 )4] 


0.8 


LiPF 6 | 
LKXCFgSO^ 


0.1 
0.1 


1058 


75.3 


2-1 




0 


LiPF 6 


1.0 


1050 | 


72.0 



[0 14 8] 
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ft 4 -C&ZtLZ 






(%) 




(mol/kg) 


mm 


(mo]/kg) 


mmm 2-1 


Li[B(CF 3 )4] 


1.0 





0 


1050 


75.2 


MMffl 2-3 


Li[B(CF 3 )4] 


0.8 


LiPF 6 


0.02 


1054 


78.2 


Hi£0iJ 2-22 


Li[BF 2 (CF 3 ) 2 ] 


1.0 





0 


1053 


75.0 


MMM 2-23 


Li[BF 2 (CF 3 ) 2 ] 


0.8 


LiPF 6 


0.2 


1058 


75.2 


2-24 






I (PC 


n 0 


1056 


75.4 


MMM 2-25 


Li[BF 3 (CF 3 )] 


0.8 


LiPF 6 


0.2 


1055 


75.5 


gUJ&tfiJ 2-26 


LitBCCaFg)^ 


0.8 


LiPF 6 


0.2 


1055 


75.3 


HM^i 2-27 


Li[B(C 3 F 7 )4] 


0.8 


LiPF 6 


0.2 


1053 


75.3 


&mm 2-1 




0 


LiPF 6 


1.0 


1050 


72.0 



[0149] 

&v*-c% mvtu*T-2 0 ft^mrnm. 12, 13 -e#^, 6 1 1 k 

IS^ALt C*ii:J:i), 2 - 1 - 2 - 2 7 <D^>Xm.%^ntz 0 

[0 15 0] 

ifc. *n*6W*c*ti-4jt««2 - 1 1 lt, mmnmt lxl i p f 6 o*£/bv^ 
fo^ti* i. omoi/kgt Ltzztzmz. mit^mmmt mm izLx-^mm 

[0151] 

flsRLfcHttifll 2 - 1 - 2 - 2 7 & J: t/JtigctfU 2 - i <D~X.rn.mzo ^X „ ^lel^Mjo 

i^s^jrftt^^tL-e^Lii^^o 5tmf±> 6 o omA<7)^m^Tm-/tiimffi^4. 2v 
^ -etTo^cr)^. 4. 2 vogiE-etS^i mA^jt-f-s t-cfr^ j&mf±, 

4 0 0 mA<D7£mfiXm-Mmi±ff3 . 0 VtCiti-^ £ "Cif ot^o ^HI#i(iC 9 LX%h 

6 0°C'|afi1f 1 L7to 4 0 0mA^>^mvttm^^jJimi±3. OV 

ST^tv^ j&m^fi fit, ^m^i^ 1 OOtLfctio, ^tofii 

[0 15 2] 

ifc, ^M0U2 - 1 - 2 - 2 7i3iO ? Jt^0!l2 - 1 <7)-^mrtbt;ov>r, ±&L*:#ft 
fco MK, ±^L/:^#t2t^ ? frftfom*ir^\ ?££:1&WZ*tfzi><D£Mtt-L. mm 

izlx, n&%iMmm2 2 b^v + <y A&mtftit&Lx^&fr^frzm^fzo 

[0153] 

^O*^ 2-1-2-27&J: tf'Jt^J 2 - 1 OZl^mrfeTti. 

H£>^T(±f|&rt^fC;f 2 2 Biz *)+'y^£:m<7>ft&tim#>hti, ^MtiCiiVT 

ttiSEiff 2004-3004927 
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10 15 4] 

ft0j2-l-2-2 7HJ:^lf, fflv»TV»* v>Jtt£0!l 2 - 1 KJt^T, tBm&Mim&t 
[0155] 

'jf^ASOttl^^ICWLTO. Olmo l/k g a±2. Omol/kgftTt 
10 15 6] 

^*fetf!)2 - 1 i^Jfe®l2 - 3, 2-1 2-2-2 U SrJfctfci-ftWTfr^S J: d K 
2-12-2-21 Kiftlf, -ft 4 ■C^$*L**^Bft , J A*£<^*£ffiv»fc^ifc0!2 - 

l ^Jt^T^JluwiS:^ < -t&c <h7) ? -e# fc 0 4>T-&, i&<n>) ^-<y Ai&t Lxl i pf 
6 Srfflv^^«s|fJ2-3-CJi, ^iSffifftttCov^k HJ&ffl 2 - 1 IZit^XffiMMbZ 

\tn±mtzzttfx&tz 0 

10 15 7] 

1-fcfc*>, ft 4 XmZtl&*VW)*V ^i^ZlM^.X%(D')^-^ A*a£?l£-LTfflV>£ 
ct^^-rtLtf, #ft£«fc I9^;# < -T&C t75 ? -C£, tftc, ItilcD >J ^ -7 Ai£ <h LT, L i P 

[0158] 

3 - 1 - 3 - 5 ) 

[0159] 

t-f, mmm i - i tmmz^xjEus 1 ^i^igs 2 ^il^„ ms 1 

J: 0 IS £ ft & £ 9 HfMtt^o 
[0 16 0] 

ifc, m&feMx$>z>i?*^)vjj-tf*- he osasp<t, ynei/y*-^- h 1 

4. 4 h l 4 . 41i»tl)Wttttil^L/!}|ii)[|:JtL 

£ c -e<7>P£, mmntM-t lxh^ it4xmztiz> 'jf^Attt** l i [b (cf 3 ) 4 

] , ifcti, L i [B (CF 3 ) 4 ] tfllW) AtAtZm^tZo ifZ<?) V AjfiOft 
3fiti*;8fc0!l3 - 1 - 3 - 5tS7 K^LfcJ: ^ KS£ftS-£fc 0 Li [B (CF 3 ) 

4 ] jScfc^ft&OU^^AO^fi^, 21*09 3- 1 -3-5Xm7lZ7jkLtz±nlz$c1t2 

SfiJtT-9 3 : 7 tLtz 0 
[0161] 



mtE# 2004-3004927 
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• * 





it 4 r*^^ix-5 




^4 
(mAh) 


(%) 




(mol/dtn 3 ) 


1.31 


(mol/dm 3 ) 


mmm 3-1 


Li[B(CF 3 )J 


1.0 




0 


452 


72 


3-2 


Li[B(CF 3 )4] 


0.5 


LiPF 6 


0.5 


456 


76 


3-3 


LiCBCCFa)^ 


0.1 


LiPF 6 


0.9 


458 


78 


^SffltyU 3-4 


Li[B(CF 3 )4] 


0.1 


LiPF 6 
LiBF 4 


0.8 
0.1 


457 


78 


21*609 3-5 


Li[B(CF 3 )4] 


0.1 


LiPF 6 
LiN(CF 3 S0 2 ) 2 


0.8 

0.1 ! 


457 


74 


JttfeH 3-1 




0 


LiPF 6 


1.0 


451 


65 



[0162] 

5 1 tMUS 2 t tmiVbtf } ) Is > 7 4 V) % Z-t^u- ? 5 3 £^LTft« L 

-1-3-5 05~^:mrfe^t#^o 

[0 16 3] 

ttz, *nmmi<zmrz>i£mw3 - 1 t lt, mmm&t ltl i pf 6 <D^^m^, 

[0164] 

L/:ii«3 - 1 - 3 - 5nxzntmm3 - i ^-^m^o v^r. mu&jfmn 
zm^tzo z~r\ 2 5ttM o o mA<D j£m.mfcmj±ftmz±m 4 . 2vit-i 5 3#piff 

&IZ 1 0 0 mAc7)^m«m^^lkm/±2 . 5V^TiTo^: 0 f(7)(7)t>, 2 5ttl 
0 0 0 mA<7)^m»l^m/±^m^±P14 . 2V£X2m$ft^. *i: 5 0 0mA»gI£ 

tem£*&itmj±2 . 5 v itff -? t v^^m^ sot'f^ Mtv>, 2 sr-e 1 0 0 

0 mA<7)^m^Smi±^tt^±|5l4 . 2 V S-C2 mfflftitzOib 8 0t«eii:t2 H 
HfiHfL, 5 0 0 mA<7)^miffem^^Jt.mi±2 . 5V£-?Mtv^ 50t^?;H«fei 

^ 7 tCTK-to 

[0 16 5] 

^1 t^h frfrZ) £ o liZ^ L i [B (CF 3 ) 4 ] £fflWcHJ&#)3 - 1 - 3 - 5 J: fi 
tf\ Mv^Tv^^Jt^J3 - 1 Hit^T. itJSi£##14£fr± ttfx£tz 0 

i^^^t^^?i^^ju^$-^^^^^?ft^iE^2 1 £tzi±nm2 2 ^zm^-t 

&ztiz± nJtmLtzV)i<Vt<DmMKZMz.tz-&mmzio^Ti>, 1t4X~m-£ftZ>*'y 
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m V * ^ H 4- £ tr J: -9 £ i" *Ui\ it&zS&##tt * |6]± $ -£ & d #f § -6 CI t tffrfr o 
[0 16 61 

itz, mt&®\3 - 1 - 3 - 5 &it&-ttH£ftfrZ£o Li [B (CFs ) 4 ] tflfe 
w;^^AJHh^zi^LTfflv>^^^J3-2~3-5m:n(i\ Li [B (CF 3 ) 4 
] 0<*£ffi^£^;!&#|3 - 1 lZifr<X*J)®^mt:±& <-tZZ ttfX-£t: 0 -tfcfr*,, fk 

[0 16 7] 

(^ifetfU 4 - 1 - 4 - 6 ) 

Jfe&ffcSLfco -oz:;i:m?&(±> M7 l tftS7 2 t S-r^oS*K*^SLft-t^ 
7 3 *^LT«i L, 9imBtf7 4 i:iXLfct©-C*4, 
[0 16 81 

i-r\ mmm 1 - 1 tiron ltm7 i i3«t^ftg7 2 *fmRLfc 0 ie^7 1 

[01691 

sit'CiSo" LTtv^^tC, Ifilliifc Lt\ it 4 ') -i- <y l»tM.~Q& & L i [B (C 

F 3 ) 4 ] , ifctt, Li [B (CFs ) 4 ] tflfeO'; L i PF 6 *m 

Mmttzi><DZm^fz 0 Li [B (CFs ) 4 ] iS-fc^L i PFe cr>#*fi(±, 
- 1 -4 - 6 -Cft 8 ifc(±^9 K^LfcJ: n izmitZttZo K-frtt-ffc#»tctt, I5i£#ij4 
-1-4-3 "Cli, ft; 2 1 IwTF Lfc 3 0(7)|SitS|5^ a : b : c = 3 0 : 4 0 : 3 0 <7>^e ;i/ 
itX*m-f2>1t&%0£m^, Hifi^l5 -4 - 5 -6-Cti, <fc2 2 tc^L^3ooflt3t«B4- a 

: b : c = 5 0 : 3 0 : 20 o*/Wfct?*-t--MI:£'»fcfflv»fc 0 



[0 17 01 
[«8] 







it 4 -eaestLS 




®m 

(mAh) 


(%) 


TO 


(mol/dm 3 ) 


mm 


(mol/dm 3 ) 


4-1 


ft: 21 


Li[B(CF 3 )4] 


1.0 




0 


20 


77 


MMM 4-2 


it 21 


LiCBCCFa)^ 


0.5 


LiPF 6 


0.5 


22 


79 


H»J 4-3 


it 21 


LiCBCCF^J 


0.1 


LiPF 6 


0.9 


22 


79 


J*<t£0*J 4-1 


it 21 




0 


LiPF 6 


1.0 


20 


63 



[01711 



mtiE#2 004-3004927 
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fb 4 T'^ixS 




mm 

(mAh) 


(%) 


mm 


(mol/dm 3 ) 




(mol/dm 3 ) 


4-4 


it 22 


Li[B(CF3)J 


1.0 




0 


19 


73 


S£6fi0U 4-5 


ffc 22 


Li[B(CF 3 )4] 


0.5 


LiPF 6 


0.5 


21 


76 


MM®] 4-6 


-ft 22 


Li[B(CF 3 ) 4 ] 


0.1 


LiPF 6 


0.9 


21 


77 


Jttt^ 4-2 


-ft 22 




0 


LiPF 6 


1.0 


19 


64 



[0172] 
[ft 2 1] 



O 
II 

(a) CH 3 — C — C — O 

I 

CH 2 

I 

I II 

(b) CH 3 — C — C — O — CH 3 

I 

CH 2 

O 
II 

(c) CH 3 — C — C — O — eCH 2 -^4- CH 3 

CH 2 

I 

[0 17 31 



fctJfE#2 004-3004927 



O 



OH 



— CH 2 — CH — CH 2 — O — C— CH=CH 2 
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[it 2 2] 



^-vl 28/ 



I O OH O 

I II 1 II 

(a) CH 3 — C — C — O — CH 2 — CH ~ CH 2 — O — C — CH = CH 2 

CH 2 



■ O 
I II 

(b) CH 3 — C — C — O — (- CH 2 — CH 2 — O -h- CH 3 



CH 2 



O 



(c) CH 3 — C — C — O — (-CH 2 -^p CH 3 
CH 2 



[0 17 4J 

^^X\ ffctiLfcIE«7 1 i5 i tKti 7 2 CliSffllW^ til^t m&2 
5 n m^Mt^'J J-^-^yy 1 )\/A£t) %2>-t;*U-? 7 3 ^LTff ^HSP 
#7 4 0rt«U*ffiTT?ttALrt:o fl*«*f 7 4HI±Mi^t>It:2 5^m/?co^^n 
>y 4 )VJ*t 4 0 /u mm<VT)\s 5 Afgt 3 0 fx mff<7)*°'j :/n If 4 )VAti)^ 

tt^7 5TCT3 OfrWJjq&U liCJ: D'VUjRiflAftt 

[0 17 5] 

ifc, *MMWKtt-rz>it&W4 - l , 4-2t LT, m<BKi£t LTL i P F 6 <Dfr 
fcfljv*, -eo^-M^ 1 . Omol/dm 3 i: LfcC fcBfcS , -fett^ttfll 4 - 1 , 4- 
4 fc-etL-rniBiafc^LTZl^mjfttf^jHLTto Jtt£tRl4- l ti|ditaj4- 1 ~4 - 

3 KfcNoU JfctfcflU - 2 Iill0j4 - 4 - 4 - 6 K*ft-e , *i*tJfc LT v>& 0 
[0 17 6] 

ft^Lfc^JfeflM - 1 -.4 - 6*5 .fctfJtRffiU - 1 , 4-2©r^I}ft(:ov>T, $kM 
[0 17 71 

&8t$JLtf&9frbfrfr&*. 91;, Li [B (CF 3 ) 4 ] *m^tz'$mW4 -1-4 
-6(l«ttL(f, fflv^rv^u>Jt^4 - 1 , 4-2KJfc'«T, ffiSfS##14*|nJ±$-£ £ 

nnm7 2 c^j-^^o*,, fi^it<t^«:m^$-fr*c tizx nfmLtzr^m^m 

mn*ffiz-tzr.>£W.i&izi$^x it 4 x*m2HZ*'yW) n Affi££-tr X n iz-ftitt 

thm^2 004-3004927 
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[0 17 8] 

f fc, mi&®\4 - 1 - 4 - 3 & =fc tfUjfcfld 4 - 4-4-6 ^ftlWttillWl, 
«fc 0 K, L i [B (C F 3 ) 4 ] t L i P Fe t*«^LTi^*«|4-2 1 4-3 
, 4-5, 4-6 tC«t*U±\ Li [B (C Fs ) 4 ] V»fc2Sj|fc0J 4 - 1 , 4-4 

lzifr<XV)\3\mm$:±£ <-f&Z ttfX£fz 0 -f &t>*>, it4 XHZtiZfr^W) a 

[0 17 9] 

m&z ntzm&zmi- zmfr^it&wii: m^tzmmm 4 -1-4-3 titmm4 - 1 t<n 
^it^m^m^tz-^mm 4 - 4 - 4 - 6 ttt&flu - 2 tois^^tto^et (9 ^>^§ 

[0 18 0] 
[0181] 

Xli, itltLT'Jf ^A^ffl^|,^;owt^L/:^ th'J^A (Na) $>Z> 
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